Abstract. The new ligand 4,5-bis(2-pyridylmethylsulfanyl)-4',5'-bis(cyanoethylthio)tetrathiafulvalene (BPM-BCET-TTF) and its nickel(II) complex have been prepared and crystallographically characterized. The Ni(II) complex shows octahedral geometry around the metal ion with the coordination site occupied by the pyridyl nitrogen atoms, the thioether sulfur atoms of the ligand and cis coordination of the halide ions.
INTRODUCTION
The synthesis and elaboration of multifunctional molecular materials based on tetrathiafulvalene (TTF) and its analogues have currently attracted great interest [1] . Much effort is devoted to the preparation of organic / inorganic hybrid materials. These compounds are expected to show π-d interactions between the mobile π-electrons of the organic conducting system and localised spins on d-orbitals of the paramagnetic transition metal ions belonging to the inorganic part. Therefore we follow a strategy, which involves the covalent attachment of metal ion binding groups to (ethylenedithio)tetrathiafulvalene (BEDT-TTF) and bis(cyanoethylsulfanyl)tetrathiafulvalene (BCET-TTF) derivatives and their linkage into supramolecular systems [2] [3] . With the appropriate choice of metal ions and the direct coordination to the conducting TTF core, the resulting system would be expected to show multiple physical properties, such as magnetic effects and electrical conductivity or superconductivity, optical and magnetic or spin crossover properties.
Here we report the synthesis, characterization and properties of the functionalised BCET-TTF derivative 4,5-bis-(2-pyridylmethylsulfanyl)-4',5'-bis-(cyanoethylsulfanyl)tetrathiafulvalene and its nickel complex.
EXPERIMENTAL SECTION

General Considerations
For the preparation of the functionalised BCET-TTF derivative the widely used method via the phosphite-mediated cross coupling has been used.
1 H NMR spectra were measured in CDCl 3 at 300 MHz.
13 C NMR spectra were measured in CDCl 3 at 75.5 MHz. FT-IR data were collected at a resolution of 1 cm -1 . Elemental analyses were performed on an EA 1110 Elemental Analyzer CHNS Carlo Erba Insturments. Cyclic voltammetric measurements were conducted on a VA-Stand 663 electrochemical analyser. X-ray crystallographic measurements were made on a Stoe Imaging Plate Diffractometer System (Stoe & Cie,1995) [4] . The structure were solved by direct methods using the program SHELXS-97 [5] and refined by full matrix least squares on F 2 with SHELXL-97 [6] . The hydrogen atoms were included in calculated positions and treated as riding atoms using SHELXL-97 default parameters.
Syntheses
The starting compounds 4,5-bis(2-pyridylmethylsulfanyl)-1,3-dithiole-2-thione (bpmdmit) [7] and 4,5-bis(cyanoethylthio)-1,3-dithiole-2-thione (bcetdmit) [8] were prepared according to literature procedures.
4,5-bis(2-pyridylmethylsulfanyl)-4',5'-bis(cyanoethylthio)tetrathiafulvalene (BPM-BCET-TTF)
Bpmdmit (581 mg, 1.43 mmol) and bcetdmit (412.5 mg, 1.43 mmol) were refluxed for 95 min. in 10 ml P(OEt) 3 at 100° C under Ar. The mixture was then cooled to 0° C and the orange precipitate filtrated and washed three times with cold MeOH. The precipitate was dried over P 
RESULTS AND DISCUSSION
Although the phosphite-mediated cross coupling reaction has disadvantages, such as low yield and / or difficult separation due to the formation of cross coupling by-products [9] , this "classical" synthetic strategy was successful in the preparation of 4,5-bis-(2-pyridylmethylsulfanyl)-4',5'-bis-(cyanoethylsulfanyl)tetrathiafulvalene in a reasonable yield. The compound BPM-BCET-TTF opens now the possibilites of metal coordination on one side and further it can simply be deprotected by a basic reagent [10] on the other side. Deprotection allows, subsequently, additional functionalisation by appropriate alkylation or the formation of dithiolate complexes with additional metal ions. BPM-BCET-TTF and its NiCl 2 -complex have been characterized by single crystal X-ray crystallography. The structures are depicted in Fig. 1 . The ligand BPM-BCET-TTF crystallised as orange blocks in a triclinic cell (P 1 ). The complex NiCl 2 -(BPM-BCET-TTF) crystallised together with a acetonitrile molecule as yellow-green plates in a monoclinic cell (P2 1 /c). It displays an approximate 2-fold symmetry with the nickel ion coordinated to two cis chloride atoms, two trans pyridyl nitrogen atoms and to the two peripheral sulfur atoms.
